INTRODUCTION
============

Leiomyoma is a benign soft tissue tumor originated from smooth muscle tissue. It can appear in any location where smooth muscle exists. The most common location is uterus (about 95% of all leiomyoma), and the skin is the second most common location for leiomyoma, comprising about 3%--5% of all leiomyoma \[[@B1]\]. Cutaneous leiomyoma arises from smooth muscle in the skin, such as arrector pili muscle (pilar leiomyoma), media in the blood vessel (angioleiomyoma) and smooth muscle in the scrotum or labium (genital leiomyoma). Although there are numerous many hairs and blood vessels in the scalp, cutaneous leiomyoma in the scalp has been reported very rarely \[[@B2]\].

Recently, we observed a case of cutaneous leiomyoma on scalp and successfully treated with complete resection. We report our experience of this rare case with literature review.

CASE REPORT
===========

A 31-year-old male patient visited our out-patient department with a chief complaint of slowly growing mass in the frontal scalp ([Fig. 1](#F1){ref-type="fig"}). He said it was noticed about 18 months before the visit. The mass was painless and there was no additional palpable mass on the rest of his body. Trauma and family history was also negative. On physical examination, there was about 1 cm sized firm and pinkish mass in the frontal scalp.

At first, we considered it as fibroma. A punch biopsy was performed and it was diagnosed with pilar leiomyoma. Although there was no associated symptom, complete excision was done because the patient wanted it to be removed.

Histolopathologically, there were nonencapsulated spindle shaped cell bundles with whirly appearance in hematoxylin and eosin stained slide. The mass was adjacent to arrector pili muscle of hair and the margin of the mass was irregularly mixed with dermal collagen ([Fig. 2A](#F2){ref-type="fig"}). No cellular atypia or necrotic lesion was seen and mitotic activity was not apparent ([Fig. 2B](#F2){ref-type="fig"}). Immunohistochemically, the spindled cells were highly positive for alpha-smooth muscle actin ([Fig. 3](#F3){ref-type="fig"}), but negative for S-100 protein, which is consistent with the diagnosis of pilar leiomyoma.

DISCUSSION
==========

According to the origin, cutaneous leiomyoma can be classified into three types. Piloleiomyoma is the most common type of cutaneous leiomyoma. It arises from the pilomotor muscle and can be found solitary or multiple. The usual onset time of age is adolescence or early adult life. The pilar leiomyoma affect the sexes equally, in spite of overall leiomyoma show dominant in female (female:male=3.75:1). Typical piloleiomyoma shows red-brown, firm, rounded or oval smooth nodules. The most commonly affected area is the extensor surface of the extremities. Pain is often accompanied although the cause of pain is not clear whether it is produced by contraction of the muscle tissue or compression of nearby nerves. The pain can be aggravated by touch, exposure to cold or emotional disturbance \[[@B2]\]. Histologically, it is usually located in the dermal layer and irregularly mixed with surround dermal collagen. It is less well-defined than vascular leiomyoma and reasonably, adjacent arrector pili muscle. The cells composing the mass are similar to normal smooth muscle cells \[[@B1][@B3]\].

Genital leiomyoma can be observed on the areola of the nipple, scrotum, labium, penis, and vulva. It is usually smaller than piloleiomyoma and does not accompany pain. Histologically, it is differ from piloleiomyoma, for instance, it is more circumscribed and more cellular \[[@B1]\].

Vascular leiomyoma accounts for one-fourth to one-half of all superficial leiomyomas. It was not distinguished from cutaneous leiomyoma in early literatures but it usually found in the subcutical layer and is composed of many thick-walled vessels, unlike cutaneous leiomyoma, which has few thin-walled vessels in it. Vascular leiomyoma is well-circumscribed than cutaneous leiomyoma and commonly occurred between age from 40 to 60. Solitary lesions are more common than multiple and most commonly affected site is lower extremities. Half of patients with vascular leiomyoma complain of pain, aggravated with pressure or temperature change. Histologically, vascular leiomyoma can be classified into three groups, capillary or solid (67%), venous (23%) and cavernous (11%) type \[[@B1][@B4][@B5]\].

One can commonsensically think that leiomyoma can be commonly found on the scalp, because there are many arrector pili muscles and vessels. However, regardless of subtypes, to our knowledge, few cases of scalp leiomyoma have been reported in previously published articles. Arishima el al. \[[@B6]\] reported a 6-year-old boy with a vascular leiomyoma and Lotfi el al. \[[@B7]\] presented a 5-month-old boy with cutaneous leiomyoma. There are many possible differential diagnosis for the mass on scalp. When the mass was palpated on scalp, trichilemmal cyst, epidermal cyst, intradermal/epidermal nevus, sebaceous cyst, seborrheic keratosis and hemangioma can be suspected. Clinical findings of lipoma, fibroma, neurofibroma and dermatofibroma are also similar to those of leiomyomas and it is possible that a malignant neoplasm such as basal cell carcinoma and squamous cell carcinoma whether it is primary or metastatic, can be found on scalp, too \[[@B5][@B8][@B9]\].

The treatment options for leiomyoma vary depending on its location, the number of lesions and the associated symptoms. It can be successfully treated with surgical resection in a solitary lesion and if it is well-resected with appropriate margin, recurrence is very rare \[[@B5]\]. However, the surgical excision is sometimes not recommended in patients with multiple lesions when it is extensive and recurrence is very common even if they are all resected \[[@B10]\]. If the lesions are associated with pain, various medical therapies such as calcium channel blocker, phenoxybenzamine, doxazosin, and gabapentin can be applied. And also, injection of Botulinum toxin might be offered to be an adjuvant therapy for pain relief \[[@B11][@B12]\].

In summary, clinical diagnosis of cutaneous leiomyoma is very difficult and the diagnosis is mainly based on histological features. Although rare, one should consider cutaneous leiomyoma to be included in the differential diagnosis for papulonodular lesion in the scalp, and preoperative biopsy should be performed. There are many treatment options for cutaneous leiomyoma, but if it is solitary complete excision is the sufficient and definite treatment.
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![Preoperative photography shows about 1×1 cm sized nodular and pinkish mass in the scalp.](acfs-18-62-g001){#F1}

![(A) The histopathologic examination shows spindle-shaped cells arranged in whirls and fascicles. The mass is adjacent to arrector pili muscle (black arrows). The tumor margin is irregularly mixed with dermal collagen (yellow arrows) (H&E, ×20). (B) The high-power histologic examination shows the indistinctive cytoplasmic membranes and blunt-ended nuclei. There are no cellular atypia, abnormal mitotic activity or necrosis (H&E, ×400).](acfs-18-62-g002){#F2}

![Immunohistochemistrical study for alpha-smooth muscle actin confirms the diagnosis of cutaneous leiomyoma (H&E, ×40).](acfs-18-62-g003){#F3}
